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.- Introduction

.- Similarities and differences between 6,8He isotopes

.- Expected behavior of the system 8He+208Pb in collisions at 
        barrier energies 

.- Experimental setup for the experiment E587S @ GANIL

.- Comparison of experimental differential elastic cross sections

.- Long range absorption 

.- Neutron(s) stripping
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.- Both systems are Borromean Fig. from  Prog. Part. Nucl. Phys. 67 (2012)939-994. 
T. Frederico et al.
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.- Has the same r.m.s matter radii .- Comparison of cross sections, and in 
   particular elastic scattering will not be 
   affected by the size of the projectile 

.- Thicker neutron layer of 8He may lead to 
    weaker dipole coupling to the continuum 
    than in the case of 6He
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.- 6,8He 1n and 2n-stripping in collisions with 208Pb

Q(MeV) 
1n-stripping

Q(MeV) 
2n-stripping

6He 2.07 8.15
8He 1.35 6.98

Better Q-matching for the case of 8He   

.- Spectroscopic factors

<6He |5He+n>  - >  1.6
<8He |7He+n>  - >   2.9

       <6He |4He+2n> ~ <8He |6He+2n> ~ 1
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6He 2.07 8.15
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Better Q-matching for the case of 8He   

.- Spectroscopic factors

<6He |5He+n>  - >  1.6
<8He |7He+n>  - >   2.9

       <6He |4He+2n> ~ <8He |6He+2n> ~ 1

Neutron stripping should be more 
important for 8He. 

Significant coupling effects due to
1n stripping in particular should 
be apparent in the elastic 
scattering at near-barrier energies  
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8He+208Pb @ E
Lab

=22 MeV

Systematics from stable nuclei do not reproduce data of 
8He
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8He+208Pb @ E
Lab

=22 MeV

V(MeV) W(MeV)

Fit with the same geometry
(V, W free)

- More absorption

- Still rainbow
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8He+208Pb @ E
Lab

=22 MeV

Fit with six parameter free
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8He+208Pb @ E
Lab

=16 MeV

@ 22 MeV

Might be due to breakup 
effects still present at sub-
barrier energies??
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6,8He+208Pb @ E
Lab

=22 MeV 

PRC 94(2016)064618 G. Marquínez-Durán et al.

Absorption of elastic flux in 6,8He: range of distances  

Due to highly accurate measurements:

Model independent confirmation of absorption in 6He 
occurs at larger distances than for 8He

open circles 6He 
closed circles 8He

 r
max

: distance of closest 
approach in a classical 
Coulomb trajectory

 r
sa
(6He)= 12.2 fm

 r
sa
(8He)= 13.4 fm



Neutron stripping in 6He and 8He 

Colloque GANIL 2017             (Amboise, 15th -20th of October 2017)        A. M. Sánchez-Benítez (Univ. Huelva, Spain)

PRC 94(2016)064618 G. Marquínez-Durán et al.

 6,8He+208Pb @ 22 MeV 

.- W(6He) less absorptive than W(8He)  


R
(6He) < 

R
(8He)

.- W(6He) more diffuse than W(8He)
     Coul. breakup (6He) >  Coul. breakup (8He)

.- 
fus

(6He) ~ 
fus

(8He)     (fusion)
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.- W(6He) less absorptive than W(8He)  


R
(6He) < 

R
(8He)

.- W(6He) more diffuse than W(8He)
     Coul. breakup (6He) >  Coul. breakup (8He)

.- 
fus

(6He) ~ 
fus

(8He)     (fusion)

In collisions 6,8He+208Pb
   at barrier energies 
        (~ 20 MeV) 
   Neutron stripping
        8He >>  6He  

 6,8He+208Pb @ 22 MeV 
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.- The experiment E587S to study the elastic scattering and reaction channels of  
6,8He+208Pb @ 16, 22 MeV, bellow and around the Coulomb barrier, was 
successfully performed in GANIL.

.- The detector GLORIA was used for the first time with a radioactive beam, 
showing excellent performances in terms of portability, energy resolution and 
particle identification.

.- Due to the high quality of the elastic data, it is apparent in a model independent 
basis that absorption mechanisms takes place at longer distances for 6He than 8He.

.- In the framework of the Optical Model, the previous point is confirmed and the 
resulting reaction cross sections suggest the neutron stripping mechanism to be 
stronger in the case of 8He.

.- Angular distribution for the ratio 6He/8He and 4He/8He are to be interpreted in 
the context of breakup and neutron stripping but the structure of 8He makes the 
calculation complex.
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  Thank you for 
your attention !! 

 Link to Gloria Marquínez Durán's PhD. dissertation

   http://rabida.uhu.es/dspace/handle/10272/12397

ARIAS MONTANO REPOSITORY @ Univ. of Huelva

                       PUBLIC ACCESS !! 

http://rabida.uhu.es/dspace/handle/10272/12397
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